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stacked from bottom to top, and an interconnect in the
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1
INTERPOSER FABRICATING PROCESS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional application of and claims
the benefit of U.S. patent application Ser. No. 14/289,630,
filed May 28, 2014.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an interposer
tabricating process and a waler packaging structure, and
more specifically to an interposer fabricating process and a
waler packaging structure formed by the interposer without
through silicon vias and adhesive.

2. Description of the Prior Art

As the technology of semiconductor fabrication grows
more advanced, relevant techniques have to be developed to
tulfill the requirements of the semiconductor devices. The
fabrication process of a semiconductor device typically
includes three stages. In the first stage, an epitaxy technique
may be used for the formation of a semiconductor substrate.
Semiconductor devices such as metal-oxide semiconductor
(MOS) and multilevel interconnection are fabricated on the
substrate 1n the second stage.

The third stage 1s the packaging process. It 1s now a
leading trend to fabricate a device or an electronic product
with a thin, light, and small dimension; that 1s, with a higher
integration for semiconductor devices. In terms of packages,
many techniques such as chip scale package and multi-chip
module (MCM) have been developed to obtain this high
integration. The development of a fabrication technique with
a line width of 0.18 um has evoked a great interest, and led
to intensive research to further decrease the package volume.
It 1s one of the most important package techniques that can
arrange more than one chip into a single package. In a
multi-chip package, chips of the processor, memory (includ-
ing dynamic random access memory (DRAM) and flash
memory ), and logic circuit can be packed together 1n a single
package, which reduces both the fabrication cost and the
packaging volume. The signal transmission path 1s short-
ened to enhance the efliciency. The multi-chip IC packaging
technology can be applied to a multi-chip system with
variable functions and operation frequencies.

There are many styles of packaging, such as flip chip
bonding, wire bonding, flip chip combining wire bonding or
utilizing interposers. In current processes, packaging by
interposers 1s widely used, wherein TSV (through silicon
via) structures are used 1n the interposers for interconnec-
tions between dies or between a die and the substrate to
provide electrical connection of the components on each
level. This technique can provide a relatively high routing
density and very fine pitch with good electrical performance.
Interposers utilizing TSV and adhesive for physically con-
necting these components need complex processes, how-
ever, which can cause defects. This may lead to unpredict-
able problems 1n a formed device, which decreases the
reliability of 1its performance.

SUMMARY OF THE INVENTION

The present invention provides an interposer fabricating
process and a waler packaging structure formed by the
interposer, wherein the interposer does not have through
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silicon vias therein and there 1s no need for adhesive
between the interposer and attached components such as
substrates, walers or dies.

The present invention provides an interposer fabricating
process including the following steps. A substrate, an oxide
layer, and a dielectric layer are stacked from bottom to top,
and an interconnect in the dielectric layer 1s provided,
wherein the dielectric layer includes a stop layer contacting
the oxide layer and the iterconnect includes a metal struc-
ture having a barrier layer protruding from the stop layer.
The substrate and the oxide layer are removed by a removing
selectivity between the oxide layer and the stop layer until
the stop layer and the barrier layer are exposed.

The present mvention provides another interposer fabri-
cating process including the following steps. A substrate, an
oxide layer, a conductive layer and a dielectric layer are
stacked from bottom to top, and an interconnect 1n the
dielectric layer and contacting the conductive layer are
provided. The substrate and the oxide layer are removed
until the conductive layer 1s exposed.

The present invention provides a waler packaging struc-
ture mcluding a dielectric layer and an interconnect. The
interconnect 1s disposed 1n the dielectric layer, wherein the
dielectric layer 1s multi-layered, and the interconnect
includes a metal structure and a first metal structure disposed
in the same layer, wherein the metal structure protrudes from
a back side of the dielectric layer but the first metal structure
does not.

According to the above, the present invention provides an
interposer fabricating process, which does not have through
silicon vias 1n the interposer, and a waler packaging struc-
ture formed by the interposer, wherein there 1s no need for
adhesive between the interposer and attached components
such as substrates, waters or dies. The interposer includes a
dielectric layer, which may be multi-layered, and an inter-
connect 1n the dielectric layer. The interconnect includes a
metal structure and a first metal structure disposed 1n the
same layer of the multi-layers. In one case, the metal
structure protrudes from a back side of the dielectric layer
but the first metal structure does not. In another embodi-
ment, a conductive layer 1s further disposed on the back side
of the dielectric layer, so that the metal structure and the first
metal structure may both protrude through the dielectric

layer and contact the conductive layer.

These and other objectives of the present mvention will
no doubt become obvious to those of ordinary skill 1n the art
alter reading the following detailed description of the pre-
ferred embodiment that 1s illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1-2 schematically depict a cross-sectional view of
an interposer fabricating process according to an embodi-
ment of the present invention.

FIG. 3 schematically depicts a cross-sectional view of an
interposer fabricating process according to another embodi-
ment of the present invention.

FIGS. 4-7 schematically depict a cross-sectional view of
an 1nterposer fabricating process according to another
embodiment of the present invention.

FIGS. 8-13 schematically depict a cross-sectional view of
a waler package process according to an embodiment of the
present invention.

DETAILED DESCRIPTION

FIGS. 1-2 schematically depict a cross-sectional view of
an nterposer fabricating process according to an embodi-



US 9,929,081 B2

3

ment of the present invention. As shown i FIG. 1, a
substrate 110, an oxide layer 120, and a dielectric layer 130
are stacked from bottom to top. The substrate 110 may be a
silicon substrate or a silicon waler, but 1s not limited thereto.
The oxide layer may be formed on the substrate 110 by a
thermal oxidation process or a chemical vapor deposition
process, etc. The dielectric layer 130 1s multi-layered and
has an interconnect 140 disposed therein. In this embodi-
ment, the dielectric layer 130 includes four dielectric layers
sandwiched between five stop layers, respectively, and the
interconnect 140 distributed 1n three of the dielectric layers,
but 1s not limited thereto. In the present invention, an oxide
layer may comprise one or more materials selected from
TEOS (oxide formed from the precursor tetracthyl ortho-
silicate), USG (undoped silicate glass), PSG (phosphorous
doped silicate glass), BPSG (borophospho silicate glass),
low-k dielectric materials (dielectric materials with low
dielectric constant), and a combination thereof.

A stop layer 12 1s deposited on the oxide layer 120, and
then a first dielectric layer 132 1s deposited on the stop layer
12. In this embodiment, the stop layer 12 1s a silicon mitride
layer, silicon carbide or a silicon oxynitride layer while the
first dielectric layer 132 1s an oxide layer, but it 1s not limited
thereto. Thereafter, only the first dielectric layer 132 1s
patterned by methods such as sequentially performing a
lithography process and an etching process to form a first
recess (not shown) for forming a first metal structure M1 1n
the first dielectric layer 132; then the first dielectric layer 132
and the stop layer 12 are patterned by methods such as
sequentially performing a lithography process and an etch-
ing process to form a recess (not shown) for forming a metal
structure MO 1n the dielectric layer 130. In addition, the
order of forming the first recess and the recess can be
inverted, or the first recess and the recess may be formed at
the same time.

A barrier layer (not shown) and a seeding layer (not
shown) may be sequentially deposited to entirely cover the
first recess, the recess and the first dielectric layer 132,
wherein the barrier layer may be a single layer or a multi-
layer structure composed of titanium (11), tantalum (Ta),
tantalum nitride (TaN) or titanium nitride (T1N) etc., formed
by a physical vapor deposition (PVD) process or a chemical
vapor deposition (CVD), and the seeding layer may be
composed of a metal such as copper, and formed by a
physical vapor deposition (PVD) process or a plating pro-
cess, but this 1s not limited thereto; a conductive material
(not shown) such as copper 1s deposited by methods such as
clectroplating to fill the first recess and the recess; then, the
conductive material, the seeding layer and the barrier layer
may be planarized by a planarization process such as a
chemical mechanical polishing (CMP) process until the first
dielectric layer 132 1s exposed, to form the first metal
structure M1 and the metal structure M0, wherein the first
metal structure M1 includes a barrier layer M10, a seeding,
layer (not shown) and a conductive material M11 while the
metal structure MO0 includes a barrier layer M00, a seeding
layer (not shown) and a conductive material M01. It 1s
emphasized that the metal structure M0 protrudes from the
first dielectric layer 132 to contact with the oxide layer 120,
but the first metal structure M1 i1s entirely within the first
dielectric layer 132 without protruding from the stop layer
12.

A first stop layer 14 and a second dielectric layer 134 may
be deposited on the first dielectric layer 132 by the same
method used for forming the stop layer 12 and the first
dielectric layer 132. The materials used for the first stop
layer 14 and the second dielectric layer 134 are respectively
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similar to the materials used for the stop layer 12 and the first
clectric layer 132. A second metal structure M2 may be
formed 1n the second dielectric layer 134 by the same
method used for forming the first metal structure M1, and
the second metal structure M2 electrically contacts the metal
structure M0 and the first metal structure M1. The second
metal structure M2 may also comprises a barrier layer, a
seeding layer and a conductive material even though the
barrier layer and the seeding layer are not shown 1n the FIG.
1. Likewise, a second stop layer 16, a third dielectric layer
136, a third stop layer 18, a fourth dielectric layer 138 and
a Tourth stop layer 19 may be deposited sequentially 1n the
same way, and a third metal structure M3 may be formed 1n
the third dielectric layer 136, wherein the third metal struc-
ture M2 electrically contacts the second metal structure M2
and 1s exposed by the third stop layer 18, the fourth dielectric
layer 138 and the fourth stop layer 19.

The dielectric layer 130 1including the first dielectric layer
132, the second dielectric layer 134, the third dielectric layer
136 and the fourth dielectric layer 138, and the interconnect
140 including the metal structure M0, the first metal struc-
ture M1, the second metal structure M2 and the third metal
structure M3 are formed at this point. In this embodiment,
the first dielectric layer 132, the second dielectric layer 134,
the third dielectric layer 136 and the fourth dielectric layer
138 are all oxide layers while the stop layer 12, the first stop
layer 14, the second stop layer 16, the third stop layer 18,
and the fourth stop layer 19 are all silicon nmitride layers,
s1licon carbide layers or silicon oxynitride layers; the metal
structure MO, the first metal structure M1, the second metal
structure M2 and the third metal structure M3 are all
composed of a barrier layer, a seeding layer and copper, but
are not limited thereto.

The substrate 110 and the oxide layer 120 are removed
until the stop layer 12 and the barrier layer M00 are exposed,
as shown 1n FIG. 2, meaning an interposer 100 including the
dielectric layer 130 and the interconnect 140 1s formed. In
one case, the substrate 110 and the oxide layer 120 can be
removed by a removing selectivity between the oxide layer
120 and the stop layer 12, so the substrate 110 and the oxide
layer 120 are removed completely while the stop layer 12
and the barrier layer M00 are reserved. For example, the
substrate 110 and the oxide layer may be sequentially
removed by a polishing process and then a (wet) etching
process; or, the substrate 110 and the oxide layer may be
sequentially removed only by a polishing process or an
ctching process, depending upon the needs.

The dielectric layer 130 has a front side S1 and a
corresponding back side S2. In one case, the interconnect
140 includes a redistribution layer, so components can be
flexibly attached on either side of the dielectric layer 130 to
be electrically connected through the interposer 100. Dies
may be electrically connected to the interconnect 140 by a
physical connection to the third metal structure M3 from the
front side S1 of the dielectric layer 130. The metal structure
MO 1s exposed from the back side S2 of the dielectric layer
130, and a bump 20 may be directly bonded on the metal
structure M0. The bumps 20 may be solder balls or conduc-
tors of other shapes. The number of the bumps 20 1s not
restricted to those shown 1n FIG. 2, and can depend upon
practical requirements. Thus, the interposer 100 has no
through silicon vias, and there 1s no adhesive between the
interposer 100 and the dies, and between the interposer 100
and components connected by the bump 20.

In the embodiment of FIG. 2, the barrier layer M00 of the
metal structure MO protrudes from the back side S2 of the
dielectric layer 130 and connects with the bump 20. Pret-
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erably, the barrier layer M00 has an inversely U-shaped
cross-sectional profile with a bottom part T of the barrier
layer MO0 slightly higher than the back side S2 of the

dielectric layer 130, thereby improving the connection
between the bump 20 and the barrier layer M0O.

In another embodiment, the barrier layer M00' may have
a plurality of U-shaped cross-sectional profiles for helping
the bump 20 to be inlaid into the gaps of the barrier layer
MO0', as shown 1n FIG. 3. As the barrier layer M00' has at

least a divot such as at least a U-shaped cross-sectional
profile, the connection between the bump 20 and the barrier
layer M00' can be improved by having the bump 20 inlaid
into the divot. The shape of the barrier layer M00' 1s not
limited thereto, and depends upon processing or structural
needs.

Accordingly, the embodiments of FIGS. 1-3 relate to
structures and processes thereol, wherein each of these
structures has a dielectric layer and an interconnect disposed
in the dielectric layer. The dielectric layer 1s multi-layered,
and may include a first dielectric layer, a second dielectric
layer, a third dielectric layer and a fourth dielectric layer.
The interconnect may include several metal structures such
as a metal structure, a first metal structure, a second metal
structure and a third metal structure, but the interconnect
structure must have a metal structure and a first metal
structure disposed 1n the same layer of the dielectric layer
with the metal structure protruding from a back side of the
dielectric layer but without the first metal structure protrud-
ing from the back side.

Another interposer, which does not have through silicon
vias therein and does not need adhesive for connecting to
other devices, 1s presented in the following. FIGS. 4-7
schematically depict a cross-sectional view of an interposer
tabricating process according to another embodiment of the
present mvention. As shown in FIG. 4, a substrate 210, an
oxide layer 220, a conductive layer 30 and a dielectric layer
230 are stacked from bottom to top. The substrate 110 may
be a silicon substrate or a silicon watfer, but 1t 1s not limited
thereto. The oxide layer 220 may be formed on the substrate
110 by a thermal oxidation process or a chemical vapor
deposition process etc. The conductive layer 30 may be an
under bump metallization (UBM) layer, and may be com-
posed of metals such as nickel, gold or copper, and may be
formed by a physical vapor deposition (PVD) process, but 1t
1s not limited thereto.

The dielectric layer 230 1s multi-layered having an inter-
connect 240 disposed therein. In this embodiment, the
dielectric layer 230 includes four dielectric layers sand-
wiched between five stop layers respectively, and the inter-
connect 240 1s distributed 1n three of the dielectric layers,
but 1t 1s not limited thereto.

Moreover precisely, a stop layer 42 and a first dielectric
layer 232 are deposited on the conductive layer 30 and the
stop layer 42 and the first dielectric layer 232 are patterned
by methods such as a lithography process and an etching
process to form a recess (not shown) for forming a metal
structure, and to form a first recess (not shown) for forming
a {irst metal structure. In this embodiment, the stop layer 42
may be a silicon nitride layer, a silicon carbide layer or a
silicon oxynitride layer etc. Then, a barrier layer (not shown)
and a seeding layer (not shown) may cover the recess and the
first recess optionally, and a conductive material (not shown)
1s filled into the recess and the first recess to form a metal
structure NO and a first metal structure N1 simultaneously.
Since the conductive layer 30 1s previously disposed
between the oxide layer 220 and the first dielectric layer 232,
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the first metal structure NO and the first metal structure N1
all go through the first dielectric layer 232 and contact the
conductive layer 30.

Thereatter, a first stop layer 44 and a second dielectric
layer 234 may be sequentially deposited on the first dielec-
tric layer 232 by the same method used for forming the stop
layer 42 and the first dielectric layer 232. The materials used
for the first stop layer 44 and the second dielectric layer 234
are respectively similar to the materials used for the stop
layer 42 and the first electric layer 232. A second metal
structure M2 may be formed in the second dielectric layer
234 by the same method used for forming the metal structure
NO and the first metal structure N1, and the second metal
structure M2 electrically contacts the metal structure NO and
the first metal structure N1. The second metal structure M2
may also comprises a barrier layer, a seeding layer and a
conductive material even though the barrier layer and the
seeding layer are not shown in the FIG. 4. Likewise, a
second stop layer 46, a third dielectric layer 236, a third stop
layer 48, a fourth dielectric layer 238 and a fourth stop layer
49 may be deposited sequentially 1n the same way as said
methods, and a third metal structure N3 may be formed in
the third dielectric layer 236, and electrically contacts the
second metal structure N2 and 1s exposed by the third stop
layer 48, the fourth dielectric layer 238 and the fourth stop
layer 49.

Thus, the dielectric layer 230 including the first dielectric
layer 232, the second dielectric layer 234, the third dielectric
layer 236 and the fourth dielectric layer 238, and the
interconnect 240 including the metal structure NO, the first
metal structure N1, the second metal structure N2 and the
third metal structure N3 are formed at this point. In this
embodiment, the first dielectric layer 132, the second dielec-
tric layer 134, the third dielectric layer 136 and the four
dielectric layer 138 are all oxide layers while the stop layer
42, the first stop layer 44, the second stop layer 46 and the
third stop layer 48, the four stop layer 49 are all silicon
nitride layer, silicon carbide or silicon oxynitride; the metal
structure N0, the first metal structure N1, the second metal
structure N2 and the third metal structure N3 are all com-
posed of copper or aluminum, but 1t 1s not limited thereto.

The substrate 210 and the oxide layer 220 are removed
until the conductive layer 30 1s exposed by using the
conductive layer 30 as an etch stop layer, as shown 1n FIG.
5, meaning an interposer 200 including the dielectric layer
230, the interconnect 240 and the conductive layer 30 1s
formed. In one case, the substrate 210 and the oxide layer
220 may be sequentially removed by a polishing process, an
etching process or a polishing process followed by an
etching process, but not limited thereto.

As shown 1 FIGS. 6-7, a bump 50 may be formed on a
bumping area A of the conductive layer 30. More precisely,
as shown 1 FIG. 6, a photoresist (not shown) may be formed
and patterned to form a patterned photoresist P1 on the
conductive layer 30 wherein the bumping area A 1s exposed.
The bump 50 can be formed on the conductive layer 30 of
the exposed bump area A by methods such as electroplating.
Then, the patterned photoresist P1 and the conductive layer
30 other than the bumping area A may be removed, as shown
in FIG. 7.

In this embodiment, the dielectric layer 230 has a front
side S3 and a corresponding back side S4. The interconnect
240 includes a redistribution layer, allowing components to
be tlexibly attached on either side of the dielectric layer 230
and electrically connected through the interposer 200. A Die
60 may be electrically connected to the interconnect 240 by
physical connection to the third metal structure N3 from the
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front side S3 of the dielectric layer 230. The metal structure
NO and the first metal structure N1 are all exposed from the
back side S2 of the dielectric layer 130, and the bump 350
may be directly bonded on the metal structure NO. Thus, the
interposer 200 does not have through silicon vias, and there
1s no adhesive between interposer 200 and the die 60, and
between the mterposer 200 and components connected by
the bump 50.

The aforesaid embodiments of the interposers 100/200
can be applied to a watfer packaging structure. For instance,
a waler packaging structure 1s presented below, as shown 1n
FIGS. 8-13, which schematically depict a cross-sectional
view ol a waler package process according to an embodi-
ment of the present mnvention.

As shown i FIG. 8, an interposer 300 1s formed on a
substrate 400. An oxide layer (not shown) may be optionally
formed between the interposer 300 and the substrate 400.
The mterposer 300 may be one of, or similar to, the aforesaid
interposers 100/200 1n the embodiments of FIGS. 1-2, FIG.
3 or FIGS. 4-7, thus the iterposer 300 may include a
dielectric layer 310 and an interconnect 320 in the dielectric
layer 310. The dielectric layer 310 may be a multilayered
structure while the interconnect 320 has several metal struc-
tures which include a redistribution layer and electrically
connect devices such as dies, wafers, substrates or carriers,
formed on either sides of the interposer 300. The substrate
may include a silicon substrate or a silicon water. The
dielectric layer 310 may include an oxide layer. The inter-
connect 320 may be composed of metals such as copper or
aluminum.

The interposer 300 has a front side S5 and aback side S6.
First dies 510 and second dies 520 may be bonded on the
front side S5 of the mterposer 300 by using flip chip
technology. The sizes of the first dies 510 and the second
dies 520 are smaller than the sizes of the interposer 300. The
first dies 510 and the second dies 520 are bonded on the
interposer 300 through an assembly process. The assembly
process may include a Cu to Cu direct bonding process, a
micro-bonding (u-bonding) process or an oxide fusion bond-
Ing process, but 1s not limited thereto. Furthermore, the first
dies 510 are bonded to the interposer 300 through bond pads
62 while the second dies 520 are bonded to the interposer
300 through bond pads 64. Each of the bond pads 62 may
include a bonding pad on the first dies 510, a bonding pad
on the 1mterposer 300 and an optional solder bump. Fach of
the bond pads 64 may include a bonding pad on the second
dies 520, a bonding pad on the interposer 300 and an
optional solder bump. The interposer 300 may further
include pond pads 66 which are exposed from the front side
S5 of the interposer 300 for electrically connecting the
interposer 300 with other components. In this embodiment,
the first dies 510 and second dies 520 are bonded on the
interposer 300 and the first dies 5310 and second dies 520 are
different functional dies, but not limited thereto. The number
of dies bonded on the interposer 300 of the present invention
1s not restricted thereto. The types of devices bonded on the
interposer 300 are not limited to dies.

As shown 1 FIG. 9, a molding material 610 1s formed to
entirely cover the interposer 300, the first dies 510 and the
second dies 520. The molding material 610 may include
polymer or benzocyclobutene (BCB) etc., and the molding
material 610 may be formed by processes such as coating,
injection molding, extruding, but is not limited thereto.
Thereatiter, the substrate 400 1s removed to expose the
interposer 300 and the interposer 300 1s inverted, as shown
in FIG. 10. The substrate 400 may be removed by a
polishing process. Furthermore, the substrate 400 may be
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removed by an etching process after the polishing process 1s
performed. Preferably, the etching process 1s a wet etching
process, and the etchant of the wet etching process may

include ammomnia, tetramethylammonium  hydroxide
(TMAH), but 1t 1s not limited thereto.

The interconnect 320 may be exposed while the substrate
400 1s removed; or the interconnect 320 may be exposed by
ctching the dielectric layer 310 of the interposer 300 after the
substrate 400 1s removed, so that bumps 620 can be con-
nected to the interconnect 320, as shown in FIG. 11. The
bumps 620 may be solder balls or conductors of other
shapes. The number of the bumps 620 1s not restricted to
those shown in FIG. 11, and can depend upon practical
requirements.

As shown m FIG. 12, a die sawing process P may be
performed to separate the interposer 300 into many parts B,
B2. In this embodiment, the die sawing process P separates
the interposer 300 into two same parts B1, B2, wherein each
part B1, B2 has one of the first dies 510 paired with one of
the second dies 520, but 1s not limited thereto. The two same
parts B1, B2 individually constitute functional chips.

As shown 1n FIGS. 11-12, the bumps 620 are formed on
the interposer 300, and the die sawing process P 1s per-
formed. In another embodiment, however, the die sawing
process P may be performed before the bumps 620 are
formed on the interposer 300, depending upon requirements.

As shown i FIG. 13, one of the parts B1, B2 may be
inversely disposed and bonded on a carrier 630 by using flip
chip technology. The carrnier 630 may be a PCB (printed
circuit board), lead frame, chip, a loading plate, a substrate,
or waler. Furthermore, the carrier 630 may be attached using
bumps 640 such as solder balls, which act as a terminal to
clectrically connect another device or circuit. This 1s not
limited thereto. Glue 650 such as resin may optionally
underfill the space between the parts B1, B2 and the carrier
630.

To summarize, the present invention provides an inter-
poser fabricating process, which does not have through
silicon vias 1n the interposer, and a walfer packaging struc-
ture formed by the interposer where there 1s no need for
adhesive between the interposer and attached devices such
as substrates, waters or dies. The interposer only includes a
dielectric layer, which may be multi-layered, and an inter-
connect 1n the dielectric layer. The interconnect includes a
metal structure and a first metal structure disposed 1n the
same layer of the multi-layers. In one case, the metal
structure protrudes from a back side of the dielectric layer
but the first metal structure does not. In another embodi-
ment, a conductive layer 1s further disposed on the back side
of the dielectric layer, so that the metal structure and the first
metal structure all go through the dielectric layer and contact
the conductive layer.

Furthermore, the metal structure may include a barrier
layer, wherein the barrier layer protrudes from a back side of
the dielectric layer. The barrier layer preferably has at least
a divot, so that the connection between the interposer and
devices such as dies, carriers or substrates can be improved
by having bumps between the interposer and the devices
filled into the divots of the barner layer. The connection
between the interposer and devices can be adjusted through
designing the sizes, the shapes or the depths of the divots.
For 1nstance, the barrier layer may have at least a U-shaped
cross-sectional profile, but 1t 1s not limited thereto.

Those skilled 1n the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
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Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended
claims.
What 1s claimed 1s:
1. An terposer fabricating process, comprising:
providing a substrate, an oxide layer, and a dielectric layer
stacked from bottom to top, and an interconnect 1n the
dielectric layer, wherein the dielectric layer comprises
a stop layer comprising a different material from the
oxide layer and contacting the oxide layer and the
interconnect comprises a metal structure having a bar-
rier layer protruding from the stop layer; and

removing the substrate and the oxide layer completely
until exposing the stop layer and the barrier layer by
selectively removing between the oxide layer and the
stop layer.

2. The interposer fabricating process according to claim 1,
wherein the substrate comprises a silicon substrate or a
silicon waler and the dielectric layer comprises an oxide
layer.

3. The interposer fabricating process according to claim 1,
wherein the interconnect comprises a redistribution layer.

4. The interposer fabricating process according to claim 1,
wherein the substrate and the oxide layer are sequentially
removed by a polishing process and/or an etching process.

5. The interposer fabricating process according to claim 1,
wherein the barrier layer has at least a divot.

6. The interposer fabricating process according to claim 5,
wherein the barrier layer has at least a U-shaped cross-
sectional profile with a bottom part being exposed while the
oxide layer 1s removed.
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7. An 1nterposer fabricating process, comprising:

providing a substrate, an oxide layer, a conductive layer
and a dielectric layer stacked from bottom to top, and
an 1nterconnect i the dielectric layer and contacting
the conductive layer;

removing the substrate and the oxide layer until exposing
the conductive layer; and

forming a bump on a bumping area of the conductive
layer, wherein the step of forming the bump comprises:

forming a patterned photoresist on the conductive layer
but exposing the bumping area;

forming the bump on the bumping area by electroplating;
and

removing the patterned photoresist.

8. The interposer fabricating process according to claim 7,
wherein the substrate comprises a silicon substrate or a
silicon waler and the dielectric layer comprises an oxide
layer.

9. The mterposer fabricating process according to claim 7,
wherein the interconnect comprises a redistribution layer.

10. The 1nterposer fabricating process according to claim
7, wherein the substrate and the oxide layer are sequentially
removed by a polishing process and/or an etching process.

11. The mterposer fabricating process according to claim
7, wherein the conductive layer 1s an under bump metalli-
zation layer.
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